The film photoanodes based on CdSe and NT-TiO2/CdSe have been formed by the electrochemical and painting methods. It is shown that the introduction of graphene oxide into the structure of the semiconductor CdSe film promotes absorption of light and leads to improvement in their characteristics by 25-30 %. The compatibility of the cathode based on composite of hydrogensorbing intermetallic alloys LaNi4.5Mn0.5 + LaNi3.5Al0.7Mn0.8 with current-conductive additives in pair with the CdSe photoanode is shown. It was found that 95 -98 % of the total current generated under the influence of sunlight at the anodes was used on the formation and accumulation of hydrogen by cathodes.
To improve the efficiency of the production of "solar" hydrogen from water using semiconductor electrodes, two-layer and multilayer heterostructures and composites can be used. For this purpose it is possible to use a FRENCH-UKRAINIAN JOURNAL OF CHEMISTRY (2018, VOLUME 06, ISSUE 02) 2 tandem of semiconductor photoelectrodes, which have different band gaps and variable semiconductor structures, as well as metal oxides modified by doping them with both metallic, and nonmetallic additives, etc. [1] [2] [3] .
The possibility of using hydrogen sorbing cathodes (metal hydrides (MH)) instead of expensive metals of the Pt group to obtain and accumulate "solar" hydrogen in a photoelectrochemical system was considered in [4, 5] , but the process of hydrogen storage was ineffective due to the use of wide-band photoanodes. Photoelectrochemical systems in which it is possible to use semiconductor anodes sensitive to the visible spectrum of sunlight [6] and cathodes that efficiently absorb hydrogen are some of the promising directions in creating systems for the production and accumulation of "solar" hydrogen. hydrogen -sorbing alloys for the PEC system for hydrogen production.
Experimental
The TiO2 (NT-TiO2) nanotubes on a Ti substrate were obtained by the potentiostatic anodic polarization of a titanium foil in an electrolyte containing 70 % of glycerol, 30 % of water and 1.5 wt % of NH4F. The titanium foil was previously degreased in acetone. The process was carried out at 30 V for 1 hour, followed by annealing at 500 °C for 3 hours [7] . was synthesized by the oxidative destruction of multiwalled carbon nanotubes using the modified Hammers method. The method of producing GO was described in [8, 9] . The films of CdSe were applied in 2 layers. Each layer was annealed in an air atmosphere at 535 °C for 30 minutes. According to literature, at this temperature, it is also possible to partially reduce graphene oxide by decarboxylation [10] .
After that, the surface was activated in an To track the displacement of the Sun and to achieve the maximum efficiency of solar cells, a sun tracker was used ( Figure 1 ). 
Results and discussion
Under laboratory conditions, it was found that the formation of a TiO2 nanotube layer leads to an increase in the efficiency of charge carrier accumulation on NT-TiO2/CdSe electrodes due to an increase in the potential of flat bands, which determines the magnitude of the electric field at the surface of the semiconductor and affects the separation rate of photogenerated carriers, thereby reducing recombination in the space charge region [15] .
The value of the dark cathode current measured on the resulting photoelectrodes in the polysulfide electrolyte did not exceed 5×10 The results of the study of the PEC cell operation are given in Table 1 . found that 95-98 % of the current generated by sunlight at anodes is spent on the formation and accumulation of hydrogen on cathodes.
